Oxygen tension regulates neutrophil adhesion to human endothelial cells via an LFA-1-dependent mechanism.
Extravasation of leukocytes at the sites of ischemia-reperfusion is thought to exacerbate the tissue injury. It has been proposed that leukocyte accumulation is a secondary effect of the ischemic damage, mediated by inflammatory cytokines. We have recently demonstrated that physiologically low levels of oxygen tension alone can have a direct effect on the adhesive characteristics of mesenchymal cells for lymphocytes. We now report that decrease of oxygen tension in the environment induces the adhesion of neutrophils to human endothelial cells in culture. Adhesion of human neutrophils to human umbilical vein, bovine aortic, and mouse microvascular endothelial cell monolayers, which had been incubated at pO2 of 50 torr for 3 hours, increased 2.5-fold, 2-, and 1.5-fold, respectively. The effects of decreased oxygen concentration on adhesion were not mediated by a soluble factor elaborated by the hypoxic cells. Low oxygen tension upregulates a saturable, endothelial cell-associated adhesion mechanism, capable of withstanding centrifugation forces greater than 160g. Hypoxia-induced adhesion was inhibited by LFA-1-specific (CD11a/CD18 integrin) antibodies, but not by antibodies directed against the ICAM-1 ligand for the LFA-1 receptor. These studies demonstrate that decreases in oxygen tension alone increase the adhesive properties of endothelial cells for leukocytes. In addition, they provide evidence for the existence of a new ligand for the LFA-1 molecule on endothelial cells which can be affected by hypoxic environments.